The role of zinc in the S100 proteins: insights from the X-ray structures.
We here aim to summarise the present knowledge on zinc binding by S100 proteins. While the importance of modulation of the function of the S100 family of EF-hand proteins by calcium is well established, a substantial proportion is also regulated by zinc or copper. Indeed regulation by zinc in addition to calcium was suggested almost as soon as the first S100 protein was discovered and has been confirmed for many family members by numerous experiments. For the first, "His-Zn", group, zinc-binding sites composed of three histidines and an aspartic acid were first proposed based on sequence comparisons and later confirmed by structural studies. A second, "Cys-Zn", group lacks such well-defined zinc-binding motifs and for these cysteines were suggested as the main zinc ligands. There is no three-dimensional structure for a Cys-Zn S100 in the presence of zinc. However, analysis of their sequences together with their X-ray structures in the absence of zinc suggests the possibility of two zinc-binding sites: a conserved site with a degree of similarity to those of the His-Zn group and a less-defined site with a Cys interdimer-binding motif. Some S100 protein-mediated events, such as signalling in the extracellular space, where the levels of calcium are already high, are most unlikely to be calcium regulated. Therefore, a broader knowledge of the role of zinc in the functioning of the S100 proteins will add significantly to the understanding how they propagate their signals.